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' ABSTRACT 

In the past years the National Assessment of 
Educational Progress (NAEP) jias released results from a variety of 
learning ar^as. The purpose of this paper is to point out male-female 
differences in achievement across several learning areas. Hopefully, 
the results discussed here will be used as a basis for examining the 
possible existence of social and curriculum biases in these areas. 
Female and male i^erforoiance in social sciences, mathematics, and 
science are nearly equal at age nine, but ver^ different .by 
adulthood. For example, at age nine^ both sexes do equally well on 
numerical operation, geometry, and measurement, while males have a 
substantial advantage by adulthood. Since females have been found to 
read and write better than maples, skills prerequisite for academic 
achievemejit, the superiority of males in social sciences, math, and 
scielice needs farther explanation. It is hypothesized that females do 
not excell in political areas because social studies^- classes make it 
cl<»ar that f emeries have not been actively involved in their 
countries^ political decisions. No explanation is- offered for why 
females are less able than males to. answer questions concerning the 
location of the Great Lakes, the source of government revenues, e^nd 
the purpose of the European Tommon Harket. It . is conc^luded that as 
sex' barriers are lifted, females will be given the opportunity to 
reach tJheir full potential. (BJG) ^ . ■» 
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. EDUCATIONAL ACHIEVEMENT AND SEX DISCRIMINATION 

A* Paper Prepared by 
Ina V.S. Mullis, Department of Reseavoh and Analysis 



' In tbe past years tlje National Assessment of Educational 
Progress (NAEP) has released results from a. variety of learriing 
areas. Results are often reported^ on the basis' of a single area, 
and the results for the age levels (9-ye*ar-o]^ds , 13-year-olds, 
17-year-olds and young adults 26-35 years old) or groups (region 
of the country, race, sex, level of parental education and size 
and type of community) are discussed. The purpose of this .paper 
is to point out male-female differences in achievement across 
several of the learning areas. Hopefully, the results discussed 
here will not be used as ammunition to reinforce the stereotype 
that women do not have the ability to handle 'math, scienqe and 
the social sciences, but as a basis for examining the possible ^ 
existence of so^cial and curriculum biases in these areas.. 

In the social sciences, mathematics and science, male and 
female performance is nearly equal at ag^ 9. However, what is a 

: ^ * ' ' r 

slight male advantage at age 9 increases until at the adult level 
there is a dramatic^ difference between the performance of the sexes 
(see Exhibit 1) . ^ - 

These results can' be viewed from several different perspec- . 

\ 

tives; however, before any' conclusions ate reached, results from 
the assessment of several other learning areas must be emphasized. 
* , In the 1970-71 reading assessment, females not only sur- 

passed males in most reading^ skills , they generally also 

i ' ' , 
read faster. * 4 . * / 



* In both the reading assessment and the literature assess-; 

t 

ment, girls 'performed better than boys at all three 

* / 
school-^-age levels* ^ 



* In the writing assessment (1969-70)., the median male- 
female difference favors females at all ages, • , 

The point is made, and supported by other research studies, 
that females generally can read and write better than males; 
.therefore., one can assume thai^ females do have'schplastic ability ' 
and have acquired the basic skills necessary for academic achieve- 
ment'. In fact, with a "superior reading capability, which includes 
comprehension, the question of why females do not perform at least 
as well as males in the social sciences^ math and science becomes 
a very puzzling one indeed. . 

Insights, but not answers, to this question can be gained 
from a further inspection of both the citizenship and' social 
studies data. Males did not do better than females on all kinds 
of exercise.s. It may come as no surprise that on. a group ^of citi- 
zenship exercises dealing with care of the family, female perform- 
ance exceeded that of males. On the citizenship and social studies 
exercises surveying attitudes, there is generally no difference 
between the performances of the sexes. .However, for particular 
kinds of exercises — ^ those tha.t concern knowledge of law, know- 
ledge of government and knowledge of international problems and 
politics — males displayed a substantial advantage over females. 
The data in Exhibit 2. show the differences in male and female 
performance for exercises dealing with knqwledge of the structure 
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and function of government. The 'pattern of a* slight, initial, 
male advantage that increased with age occurred in both assess- 
ment areas. 



' EXHIBIT 2. 
Median- Difference in Performance 
between Males and Nation and Females and Motion on 
Knovyledge of the Structure and Function of Government 



Difference 
in Percentage 
Points 



Ages 9 



Above 
National 
Performance 
Level 



Below 

r 

^ 'National 
Performance 
Level 




Social Studies 
1971.72 



■ Males 
□ Females 



/ 



In political areas, there is a possible reason for the dif 
ferences between male and female achievement. In most social 
studies classes, it soon becomes evident that females have not 
been ver-y involved in the political decisions of their country. 



No women signed the Declaration of Independfenc.e, have ever been 
the President or even Vice President of the United States or* 
members of the U.S. Supreme Court. It was not until 1920, 14 4 
years after the founding of the republic,"^ that women were given 
,the right to vote. Even in the 55 years since they have been 
allowed to vote, few women have had influential roles in govern*- 
ment. The number of women that have been governors, U.S. senators 
or- U.S. .Cabinet members has been five at most ^f or each one of 
-those positions. This -could suggest to many wonien that political 
and governmental areas are not their concern and, therefore, not, 
worth learning. 

. , At ages 13 and 17 males' were 4 percentage points above 
females on a multipart exercise dealing with the contents of the 
Declaration of Independence. At age 9, 5% fewer females (80%) 
knew that George Washington 'was our fia^st president. At ages 13 
and 17, 8% fewer females than males knew that a president is 
nomin'ated at a national convention, and 8% fewer adult women than 
men knew .who has to approve a nomination to the Supreme Court. 
AJ^so, fjewer women than men (an 8% difference at age 17 and a 16% 
difference for adults) knew- who has the power to declare a law 
made by the U.S. Congress unconstitutional. 

More difficult to understand, male achievement exceeds that 
of females on exercises other than those, dealing with knowledge 
of government. Exhibit 3 indicates the disparity, in performance 
on all social studies knowledge items, including history, economics 
political science and geography. A 



EXHIBITS. 
Median Difference in Performi^cen 
between Males and Nation and Females and Nation or! 
Social Studies Knr^wledge 



Median 
Difference 
In Percentage 
Poiqts^ 



Above 
National 

Performance 2 
Level 



Ages 9 



Below 
Natipnal 

Performance .—2 -f- 
tevel ' 

-3 4- 




-4I 



■ Males 
Females 



On soihe exercises, it makes little sense that female achieve- 
ment,, is below that of males. For example, at age 9, respondents 
were asked, "Is the Mississippi River in the United States?" and 
were told to choose either yes or no as the correct answer. 
Eighty- four percent of the males -said "yes" compared to 76% of 
the females. On another 9~year-old exercise, 56% of the males, 
compared to only 46% of the females, knew the location of the 
Great Lakes. ^ At the older ages, males have a substantial edge 
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over females in the *area of geography. On an exercise a'Sking 
which latitude and longitude would have the warmest ^climate, 21% 
'fi^wer IT'-^year-old females than males and 16% 'fewer adult ^females 
than males answer.ed correctly. 

The male advantage is .also evident in the areas of economics 
and foreign affairs. At age 11 , 62% of the males, compared to . 
54% -of the females, understood that^the government receives the 
largest portion of its :revenues fropi income tax.' At this- sa.me 
age, more males (55% cpmpared to 48% pf the females) understood 
the term monopoly. Seven percent mOre 13-year~old males than 
females wer.e able to explain *the effects a new highway might have 
on. a community; at age 13, 9% fewer females than males knew the 

purpose of the European Common Market; and at age 17, 10% fewer 

- - \ 

females knew the purpose of the United Nations. 

In the mathematics assessment, the advantage displayed by 
males, particularly at the older ages, can only be de.scribed as 
overwhelming. At age 9, *three types of exercises were administered 
numerical operation, g.eometry and measurement • The sexe^'s did 
equally well on exercises dealing with numbers and numeration. 
Females^ can add, subtract, multiply and div-ide as well as males. 
In fact, 4% more females could successfully add 38 to 19, and 8% 
more females could subtract 19 ft^om 36. Geometry turned out to 
be another matter. Males generally had a higher percentage of 
success on these exerc^ises. A male advantage also occurred on o 
the exercises dealing with measurement. 

• 
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<Ln addition to the three kinds of ^exercises administered at 




age 9, ^three other types of exercises were administered at ages 
13, 17 and adult: (1) variables and relationships, f2) probability 
and statistics and (3) consumer math., ^At age 13, again there was 
no difference between the sexes on exercises dealing with basic 
numerical/operations . "Also, on two sets of exercises not measured 

§t age "9 — consum^er math and variables and relationships 

-♦females did as well as males. However, 13~year~old males increased 
their advantage in .the ar^as of geometry and .measurement and dis- 
played an advantage in the sixth type of exercise measured, 
probability and statistics. ^ • 

As can be seen from Exhibit 4, by- age 17 males had an advan- 
tage over females on all six types of exercises. This advantage , 
f> - • • 

became substantial for adults. ^ 

Females do achieve better than males on. some exercises. For 
example, 9-year-old females were more successful with- exercises 
'on adding, subtracting and multiplying. Females also had an 
advantage in decimal subtraction and multiplication at ages 1-3.. 
and 17 and in decimal addition at all three, of the older age 
levels. 

Females., hov^ever, tended to have more difficulty with word 
problems than with purely computational problems. Again, a 
puzzling question is raised: If females caa do computation and 
females can read, why do they have difficulty with word problems? 
Nevertheless, males did, have a greater percentage of success on a 
wide variety aC these exercises. For example, 9-year-old males 
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EXHIBIT 4. 
' Median*Difference in Performance 
between Males and Nation and Females and Nation on 
Mathematics Content Areas 



Median 
Difference 
in Percentage 
Points 



Above 
National 
Performance 
Level 



8eiow 
National 
Performance —4 
Level 
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N - Numbers and Numeration 
M- Measurement c 
, G • Geometry 

V • Variables ar)d Relationships 
P - Probability^and Statistics 
C • Consuriner fildth 



■ Males 
ID Females 



At 9 years of age females can do the math basics (add, subtract, multiply and c^ivide) as well as their 
male counterparts. By age 17, males outperform feiTiales in all mathematical cJfntent areas assessed. 

*Only three types of exercises were measured at age 9. 



did 'better than females on such "exercises as finding the differ- 
ence between a rocket target and the actual landing point, 
apportioning an equal number of dog biscuits over -number of 
days and determining how mc^ny wQrds a girl missed on foar spelling 
tests. Males at the three older age levels had a higher* pex^fo rm- 
ance level on- two ejjj^jgrcises involving , the difference in air . 
temperatures and the time -required for a car to travel a certain 
distance • • 



Anothe^^: inexplicable result from the math assessment was the 
distinct advantage displayed by males at the older ages in answer 
ing consumer-math problems. Females outperformed males, on only 
two exercises — both about reading sales tax from a tkble. The 
male advantage was not confined, to any specific type of problem. 
Sixty percent of the adult males and 50% of the adult females 
correctly used an excerpt from a federal income tax form. When 
xisked to de-termiz*te" the lowest price ''per ounce for a box of .rice, 
40% of the 17-year-old males and 45% of the adult maizes, but only 

29% of the 17-year-old females and 32% of the adult females, 

" » 'i 

selected the correct answer. Male performance on .reading a 
s^imple ^mileage chart was Tl' percentage points above adult females 

The initial national assessment of science took place_JLn 

1969-70. The second one was administered in 19^2-73. Both these 
assessments followed the pattern already established. At the 
older ages, there is an increasing tendency for males to perform 
better than females *on science exercises.. In the three years ' 
since t.he 1969-70 assessment the gap between male-female perform- 
^nce has not narrowed b\it has remained the same (see Exhibit 5) . 

Science assessment results seem more similar to res,ults of 

. ' , . . H ^ 

the citizenship and^^social studies assessments than the/ mathe- 
matics findings, in that even at the 6lder ages males did n6t do 

better thafn females on all types of exercises.- In fact, ,if the 

■ ^ f ' ^ / " 

1969-70 ^science exercises are classified as to physipal or bio- 

" ' ' , , 

logical science,, there is little difference ^^between ntale and 
' * ' " . t " ^ ' ' 

female performance on exercises dealing with biolog^cc^l science. 



However, on exercises dealing with physical scien-ce males have a 
substantial advantage, especially at the olcJer ages. 
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EXHIBITS, 

Average Changes m Performance for Males and Females 
at Ages 9, 13 and 17 in Science ' 

ion I*)?! ^ igrt ^ ' 




* 

The percentages of males and femaleuftat^itfjiy^red a 
typical science question correctly declinji^jart'^all three 
age levels. Furthermore, the gap betw^'eh males and 
females remained constant. , The perform ance-of 
9-year-old. boys is, on the whole. ^ ,to-t$'raibo\v that 
of girls. The avera^^performance of IS-year-old boys 
is stiILj4%'aboveThat of girls. At age 17, average male<^ 
pe^rformance is 6% above that. of females. , 

KEY: 

M — Male ^ ' 
F - Female 



O 0 
1 
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^ This pattern of performance was. also evidenced in the 1972-73 
science ^assessment. At all iTi-school ages> females performed 
about the same as males oh exerbises dealing with bioloqical ' 
science. However, on exercises dealing with physical science, thp 
difference b€rtween''*male and female performance favors males and 
increases with age." 



This finding is consistent with expectations one might have. 
Boys and girls alike tend to be exposed to physical and biological 
science topics in elementary grades/ In high school, science 
courses, 'especially physics and chemistry, become elective. For 
some _r.eAson., >boys more^ frequently than girls choose these courses. 
Thus,* this differential exposure may explain the male advantage 
in the^cience results. The question remains as. to why more boys 
'^han girls choose to ±aJce science courses. The self-selection 
.out of the sciences by females is unfortunate, since it leaves 
this country wit-h an untapped resource. According to the 
Scientific Manpower Commission, oniy 5-11% (depending on the 
specific job) of females have ^occupations in scientific profes- 
sions. The fact that a far larger percentage of Russia's profes- 
sional scientific work force is female indicates that women are 
trainable in scientific areas. For example, 72% of the physicians 
in Russia are female compared to about 8% in the United States. 
*In Russia, 30% of the engineers are female whereas in the United 
Statesronly 2% of the engineers are female. ^ ^ 

, On a variety of exercises, the 1972-73 results for females 
can-^only ,bfe considered incredible. Thirteen-year-olds were 
asked, "What does an electric company sell in uni'ts of kilowatt- 
hours?" and given the choices (1) atoms, (2) electrons, (3) energy, 
(4) radiation or (5) time.* Forty-nine percent qf the males cor- 
rectly selected energy, compared to 35%, of the females. The 
discrepancy in .performance^(14%) between males and females on this 

exercise dotibled ^rom the.i969-70' assessment. Also in the* latest 
* 
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science assessment, 12% fewer 13-year-old females than males knew' 
why green plants are important or that the density of the human 
body -most nearly equals the density of water. For both of these 
exercises in the 1969-70 assessment, the' gap between ma-.es and 
females was 8%, In the 1972-73 assessment, 70% of. the 13-year- 
old males knew that tjie use of a ^compass is related^ to the earth's 
magnetic field, compared to 54% of the females. This 16% female 

deficit also occurred in the first assessment. ^ ^ 

* • \ 

In the 1972-73 assessment,, at age 1-7, 20% fewer females than 
males knew that it takes light about* eight minutes to travel 
from the sun to the earth, and 10% fewer females' ihan males knew 
that chemistry is principally a study concerned with matter. 
Both these percentages do represent a smaller male-female gap^^^ti^an 
m 196.9-70. On an exercise dealing with alternating and direct 
current, 13% fewer females than males knew the Answer, in 1969-70. 
In th.e_second assessment, this difference had increased to 18%. 

Amazing, but rather typical of the science results, is the 
exercise on the following "page . The female disadvantage has 
slightly decrefksea over time, yet there is still a 16-percentage- 
point difference. 

*'lt is hard to believe that females^ do not have at least a 
rudimentary knowledge of weights and balances by , age 17, Urifor- 
tunately, it is easier to believe that * they feel they are incap- 
able of deciphering a "compl-icated" -dj^'^ram. 

In cojiclusion, two findings must be considered. Females at 
age 9 achieve about as well as males in iRath, science, social 

, • ■ - ■ , . . - ■ ♦ a 

\ • . . * '^^ ' ' " ■ 
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Two identical spring balances are, arranged as shown. Which spring balance 
will show the higher reading? * 



Spring 
balance A 



s. . \ 



Weiglil 
AGE 17 



1969-70 



1973-7.4 



Males 
83% 



Females 
66% 



Males 
83%. 



Females 

..67% 



Both,.sp 
oOne car 



Spring 
balance B 



ing balances will show the same reading.. 

not predict which spring balance will show tl^e higher :reading. 



don't 



know. 



studies and citizenship. This near-equality is soon replaced by 
a difference m favor of males. The disparity incrr^ases with 
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age, reaching an alarming size at the older ages. Also, there is 
some inconsistency in female performance • Females do as well as 
males, if not better/when tU^ basic reading, writing and com- 
putational skills are assessed. Yet, they still achieve below^ 
males on a variety of the exercises assessed in math, science and 
the social sciences. Thefle results in combination tend to 
suggest that the large, male advantage found by the adult ages is 
the result of different but systematic cultural reinforcements 
for the sexes. • > • 

Perhaps, historically speaking, few women have been involved 
in politics, science or mathematiQSi However,, barriers based oh 
sex alone are being lifted, and tHe visibility of women who are 
entering the traditionally male professions has increased. There 

is ni) reason that women who are doctors, lawyers and members of 

\ , ^ • . * ^ ' "^ " : 

Congress should riot provide examples ±o school-age females. Of 

courjse, if more vomen are to become involved, they shoul^^al^o 

unddrstand they must be trained; /they .must take the couiTses ^nd 

• 1 ; ^ • ! . : - ' ' ' •■ ■ X 

::n the iconcepts previousp.y reserved for men. It is becoming 
reasi'ngiy important that Women should .be- able to choose from 
)poade:^ range of courses. Society andf the schools must over- 
^m§ a tendency toward'dnf luencing di'f f erential course election - 



lea 
inc 
a^ b. 



and actively work toward raising, women * s expectations. Women 
should be explicitly encouraged to consider' training i]fi prof^s- 
sional fields at an early age,. Curricula must be unbiased to 
give women a chance to make thei-r own- choices and the opportunity 
to reach their full potential. * • / 

\- ' ■ • ■ 
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Results reports for assessments in eight 
learning areas can be ordered through the 

Superintendent of Documents^ Government 
Prirt.ing Office, Washington^ D.C. 20402,. 

For complete publications list with- prices - 
and stock numbers, as well as materials avail- 
able through Nati6n*al Assessment without 
charge, write to NAEP Publications, addres-s 
below; 
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